In this study the fungicidal activity, expressed as relative inhibition rate, was correlated with 
INTRODUCTION
1,2,4-triazole and its derivatives represent a versatile class of biologically active compounds, possessing a wide spectrum of activities, including anti-inflammatory, antiviral, analgesic, antimicrobial, anticonvulsant, anticancer, antioxidant, antitumoral and antidepressant activity [1] .
Furthermore, some of the complexes containing 1,2,4-triazole ligands have rather peculiar structures and specific magnetic properties. The 1, 2, 4-triazole nucleus has been incorporated into a wide variety of therapeutically interesting drug candidates [2] . Some of the modern day drugs having fused heterocycles with a triazole moiety are alprazolam, triazolam, estazolam (hypnotic, sedative, tranquilizer), trazodone 1D, 2D and 3D descriptors in conjunction with the electronic parameters were used for QSAR models development.
The Partial Least Squares (PLS) method
Projections to Latent Structures (PLS) represent a regression technique for modeling the relationship between projections of dependent factors and independent responses. PLS (Partial Least Squares) regression is a statistical modeling technique with data analysis features linking a block (or a column) of response variables to a block of explanatory variables [10] . The PLS approach leads to stable, correct and highly predictive models even for correlated descriptors [11] .
This method describes the X matrix of chemical descriptors of the training set (N compounds) defining a number of F significant principal components (PC), i.e. t if columns formed by equations (1), when i = 1, ..., N.
where k x denotes the mean of variable k, p fk the loading of variable k in dimension (factor) f, and e ik the residuals [12] . The consecutive orthogonal latent variables (t f ) are deduced assuring maximal covariance of them with y. The linear PLS inner relation is described by equation (2): 
Model validation
The data over fitting and model applicability was controlled by comparing the root-mean-square errors (RMSE) and the mean absolute error (MAE) [13] of the training and validation sets.
For internal validation results several measures of robustness were employed: Y-scrambling [14] and Q 2 (leave-seven-out) cross-validation coefficient.
To test the robustness and predictive power of the model the concordance correlation coefficient (CCC) [15] (having the thresholds values higher than 0.85, as they have been rigorously determined by a simulation study [16] ).
In addition, to test the predictive power of the model, the predictive r 2 ( 2 pred r ) test [17] was employed. It is considered that for a predictive QSAR model, the value of 2 pred r should be higher than 0.5.
RESULTS AND DISCUSSION
The series of 18 trifluoromethyl-1,2,4-triazole derivatives was previously modeled [8] by the RM1 semiempirical molecular orbital approach and further used to calculate structural descriptors. The trifluoromethyl-1,2,4-triazole derivative structures and the descriptors used in the final PLS model are presented in Table 1 .
A PCA model was built for the entire X matrix (including N = 18 compounds and X = 1494 descriptors). From five significant principal components resulting from this analysis, the first three components already explained 65.7 % of the information content of the descriptor matrix. From the entire descriptor matrix following descriptor types were included in the final PLS model: 2D frequency fingerprints, 3D-MoRSE, GETAWAY and Radial Distribution Function, which were found to be significant for the model ( Table 1) . The score and loading plots are presented in Figures 1 and 2 . The PLS model is satisfactory in the fitting and has predictive power. The dependence between the experimental and predicted RIR values is presented in Figure 6 . GETAWAY (Geometry, Topology, and Atom-Weights AssemblY, descriptor R7e+ in this case) are geometrical descriptors which encode geometrical and topological information on the effective position of substituents and fragments in the molecular space [19] . They are independent of molecule alignment and account also for information on molecular size and shape as well as for specific atomic properties. Thereby, R7e+ is weighted by Sanderson electronegativities with positive contribution to the model ( Table 2 ).
The 3D-MoRSE (3D-Molecule Representation of Structures based on Electron diffraction, descriptor Mor26e in this case) descriptors afford the possibility for choosing an appropriate atomic property [20] . They present the advantage that they code with fixed-length representation of 3D molecular structure, allowing the comparison of data sets comprising molecules of different size, and number of atoms.
The RDF (radial distribution function, descriptors RDF020e, RDF020p, RDF020u and RDF020v in this case) descriptors are calculated from the molecular geometry, representing the molecular conformation in 3D with a series of weighting schema, including weighted by atomic masses, atomic van der Waals volumes, atomic Sanderson electronegativities and atomic polarizabilities. These descriptors are based on the geometrical interatomic distance and constitute a radial distribution function code [21] . These atomic properties enable the discrimination of the atoms of a molecule for almost any property that can be attributed to an atom. All RDF descriptors 
